Biosynthesis of peptide neurotransmitters: studies on the formation of peptide amides.
A high proportion of peptide transmitters and peptide hormones terminate their peptide chain in a C-terminal amide group which is essential for their biological activity. The specificity of an enzyme that catalyses the formation of the amide was investigated with the aid of synthetic peptide substrates. With peptides containing l-amino acids the enzyme exhibited an essential requirement for glycine in the C-terminal position; amidation did not take place with peptides that had leucine, alanine, glutamic acid, lysine or N-methylglycine at the C-terminus and a peptide extended by the attachment of lysine to the C-terminal glycine did not act as a substrate. Amidation did occur with a peptide containing C-terminal D-alanine but no reaction was detected with peptides having C-terminal, D-serine or D-leucine. In tripeptides with a neutral amino acid in the penultimate position, amidation, took place readily but the reaction was slower when this position was occupied by an acidic or a basic residue. A series of overlapping peptides with C-terminal glycine, based on partial sequences of calcitonin, underwent amidation at similar rates, indicating that the amidating enzyme recognizes only a limited sequence at the C-terminus of its substrates. The results provide evidence that the amidating enzyme has a highly compact substrate binding site.